This study focuses on an examination of the learning-to-learn strategies of seventh-grade students as they highlight, take notes, plan, organize, and write expository texts. Participants consist of 125 students, 41 with disabilities and 84 without disabilities. The results reveal that the students with disabilities have more difficulties in using the learning-to-learn strategies as they read, study, and write expository texts, although neither group is judged to be highly proficient. The implications point to a renewed emphasis on preparing content-area teachers to teach the literacy and learning strategies that support the development of learners who know how to read to learn and how to write to learn. This study focuses on an examination of the learning-to-learn strategies of seventh-grade students as they highlight, take notes, plan, organize, and write expository texts. Participants consist of 125 students, 41 with disabilities and 84 without disabilities. The results reveal that the students with disabilities have more difficulties in using the learning-to-learn strategies as they read, study, and write expository texts, although neither group is judged to be highly proficient. The implications point to a renewed emphasis on preparing content-area teachers to teach the literacy and learning strategies that support the development of learners who know how to read to learn and how to write to learn.
he assessment of adolescent students' literacy skills is a challenging endeavor. Although a number of literacy tests have been designed to evaluate students' reading accuracy, fluency, and comprehension, there is a dearth of assessment tools that provide insight into students' learning-to-learn strategies in the context of the contentarea curriculum. Unless students know how to identify, represent, synthesize, and organize expository ideas, they will have difficulties when they are asked to comprehend or write expository texts. Developing assessments that teachers can use to examine students' learning-to-learn performance is an important goal that can improve the teaching-learning process in the content curriculum.
The content-area curriculum is challenging for a number of reasons. First, the conceptual and technical vocabulary in expository texts is often dense and unfamiliar (Jetton & Alexander, 2004; Shanahan, 2004) . Students have limited background knowledge for the academic concepts that are found in content-area textbooks (e.g., sound and light waves, weather cycle, latitude and longitude). Second, the text structures that govern informational texts are less familiar and are more variable than the story structures that govern narrative texts (Kamberelis, 1999; Meyer, Brandt, & Bluth, 1980) . A single expository chapter, for example, is a hybrid of different text structures, including problem and solution, cause and effect, compare and contrast, chronology or sequence, and classification (Anderson & Armbruster, 1984; Gersten, Fuchs, Williams, & Baker, 2001) . These text structures shift in a seamless way within the text, which means that students must be able to recognize these text structures given par-tial information and then reassemble the textual information based on their learning purposes and goals. Finally, expository texts are more challenging because many content-area teachers do not think of themselves as literacy teachers (Kamil, 2003) . Despite the fact that a high degree of reading and writing underlies successful performance in the disciplinary subjects, teachers often do not know how to support or evaluate students' expository comprehension and composition (Duke, 2000; Jetton & Alexander, 2004; Kamil, 2003) . Hence, students too often perform literacy-related tasks in the content areas without explicit instruction, which is beyond the intuitive capabilities of many students.
Literacy assessment in the content areas starts with a fundamental awareness that skillful learners must construct meaning at the local and global levels. At the local level, students construct meaning by searching for the main ideas and the related details that confirm or support the main ideas (Williams, 2003 (Williams, , 2005 . Similar to a classification task, readers and writers make sense of the expository ideas by asking the questions, "What is this about?" and "What are the related details that support or provide evidence for that main idea?" (Baumann, 1984; Day, 1986; Williams, 2003 Williams, , 2005 . This set of skills is involved when readers comprehend text at the level of paragraphs, and similarly, when readers are asked to highlight, take notes, and retell or summarize textual information (Taylor & Samuels, 1983) . Likewise, writers must categorize and label the ideas they have gathered as part of a process of inquiry, as well as when they seek to transform the ideas into written texts with transitional statements that convey the structural meaning and relationship among the main ideas and details that follow (Englert & Hiebert, 1984; Englert et al., 1991; Englert & Thomas, 1987) .
At a global level, text structures play a role in how the local information is assembled, synthesized, ordered, and related (Meyer, 1975) . Text structures are organized to address a particular purpose, and the information is assembled to answer the questions that are allied with that text structure purpose, such as problem solution (e.g., What is the problem? What are the solutions?), cause and effect (e.g., What is the critical event? What caused the event? What are the effects?), compare and contrast (e.g., What two things are being compared? How are they alike? How are they different?), sequence (e.g., What is the process or event? What materials are needed? What are the steps in the procedure?), and chronology (e.g., What are the events? How are they sequenced? What are the dates? [Anderson & Armbruster, 1984; Englert et al., 1991; Meyer, 1975; Meyer et al., 1980] ). Developing an understanding of the relationships among the sets of ideas is critical in expository comprehension and composition (Englert et al., 1991; Taylor & Beach, 1984; Taylor & Samuels, 1983) . Likewise, being able to organize disciplinary concepts within and across curriculum units (e.g., percolation, ground water, water cycle, weather patterns, and pollution) is a critical aspect of understanding relationships at the global level. For this reason, teachers often use graphic organizers or text structure maps to help students envision and construct the hierarchical relation-ships among the informational ideas that comprise the expository subject (DiCecco & Gleason, 2002; Englert et al., 1991; Kim, Vaughn, Wanzek, & Wei, 2004) . Such devices prompt students to construct the conceptual relations that bind and differentiate the main ideas and details as part of comprehension, composition, and synthesis.
In addition to the organizational strategies, a number of cognitive and meta-cognitive strategies influence performance in the content areas (Deshler, Ellis, & Lenz, 1996; Wong, 1979; Wong & Wilson, 1984) . Students must activate background knowledge, preview and predict expository ideas, retell and summarize, ask questions, engage in inferential reasoning, clarify ambiguities and vocabulary, visualize, and monitor performance in the content areas (Chan, 1991; Deshler et al., 1996; Englert & Thomas, 1987; Palincsar & Brown, 1984; Wong, 1979; Wong & Wilson, 1984) . Students must also possess meta-cognitive knowledge to plan, select, and implement the appropriate learning-to-learn strategies, as well as to self-instruct and self-regulate their reading and writing performance on an ongoing basis (Wong, 1979; Wong & Wilson, 1984) . Coordinating the use of multiple learning-to-learn strategies and tools in an inquiry process (planning, searching, gathering, organizing, and compos-ing) creates even more challenges, as students are asked to move beyond isolated strategy use to the orchestrated use of a number of strategies to achieve different purposes and functions (Deshler et al., 1996) .
Despite the importance of the learning-to-learn strategies to effective reading and writing performance, many students experience difficulties in many of the aforementioned areas. Students with learning disabilities (LD) have difficulty using and regulating the cognitive strategies that might support text comprehension and composition. Several researchers have noted the difficulties of students with LD in identifying the main ideas, generating related details that are internally consistent with a main idea or text structure, retelling and summarizing informational texts, engaging in note taking, and composing texts that conform to a given text structure (Englert & Hiebert, 1984; Graves, 1986; Williams, 1984 Williams, , 1993 Williams, , 2003 Williams, , 2005 Williams, Taylor, Jarin, & Milligan, 1983; Wong & Wilson, 1984) . Meta-cognitive difficulties complicate matters, inasmuch as students with LD have difficulties in planning, organizing, monitoring, and revising their literacy performance (Deshler et al., 1996; Wong, 1979; Wong & Jones, 1982; Wong & Wilson, 1984) . Although content-area teachers expect a high degree of independence in reading, writing, and studying, students with disabilities have difficulties that limit their potential to become self-sufficient in contentarea learning.
Although there have been a number of studies that have isolated particular strategies, there have been fewer studies that have sought to examine students' learningto-learn strategies in the content areas. Many of the learning-to-learn strategies are related by their shared emphases on the strategic processing, rehearsing, organizing, reporting, and synthesizing of expository information at the local and global levels. All of the learning-to-learn strategies require that students think and make decisions about texts in ways that are recorded and represented through the use of writing tools that serve to connect the eye, hand, and mind.
The purpose of this article is to report on some of the assessment tools that we developed as part of the ACCelerating Expository Literacy (ACCEL) project. In this project, we sought to examine students' learning-to-learn skills as they read, highlighted, summarized, took notes, wrote, and represented the information in science and social studies texts. All of these tasks required that students derive and construct meaning at the local and global levels, and we saw these assessments as offering important insights into students' thinking and mental processes.
To evaluate students' performance, we presented students with disabilities and their grade-age peers with a social studies and science passage. Given the social studies passage, students were asked to highlight and take notes on the important information and compose an informational article based on their notes and the passage information. For the science task, students were given two sets of expository facts as well as two tables with information or data, and then students were asked to synthe size the information from the multiple sources into a single map or plan. They then used the plan as a basis for writing an informational article.
The following research questions were addressed in this study:
1. What is the nature of learning-to-learn strategies among seventh-grade students with disabilities? 2. How do students with disabilities perform relative to their grade-level peers on tasks that involve constructing and composing meaning at the local and global levels, given expository texts?
Method

Participants
The data were collected from a suburban school district. Eighty-four seventh-grade, nondisabled students participated in the study, of whom 62% were girls and 38% were boys. Approximately 8% were Black and not Hispanic, 6% were Hispanic, 10% selfidentified as multiracial, 2% were Asian or Pacific Islander, and 74% identified as White and not Hispanic. Among this group, 21% participated in the free or reduced lunch program. On the ACT EXPLORE Exam, the nondisabled students achieved at the 68% percentile.
Forty-one students with disabilities were included. Of this group, 80% were students with LD, based on the revised administrative rules for special education from the Michigan Department of Education, Office of Special Education, and Early Intervention Services. An additional 3% and 6%, respectively, were students with emotional impairments and students with cognitive impairments. For this entire group with disabilities, the mean full-scale IQ on the Wechsler Intelligence Scale for Children-Third Edition (Wechsler, 1991) was 90. Thirty-one percent of the students with disabilities were girls, and 69% were boys. Approximately 2% of the sample were Asian or Pacific Islander, 7% were Black and not Hispanic, 7% were Hispanic, 9% self-identified as multiracial, and 75% were White and not Hispanic. Thirty-three percent of them participated in the free or reducedlunch program. On the Stanford Achievement Test, Ninth Edition (1996) , the group's mean national percentile rank on the Reading Vocabulary subtest was 22%, and the national percentile rank on the Reading Comprehension subtest was 20%. All students received their content-area instruction in general education with their grade-age peers, and they received an average of 4 hours of instruction per week in the special education resource room.
Instrument Development
The assessments described next were designed to measure achievement in an intervention designed to improve students' performance in content-area classes. The assessments were developed to assess the strategic routines that students would use to acquire, rehearse, and represent the essential information in content-area texts. We purposely constructed the instruments to provide information on students' understanding and representation of the content and structure of the expository information on similar but slightly different tasks (e.g., mapping, note taking, highlighting), and that involved students in representing information across literacy domains (e.g., comprehension, composition). Because typical tasks vary in each content area (e.g., persuasive writing is more typical in social studies than science), the two assessments entailed slightly different tasks.
Rubrics were developed to score each assessment (Englert et al., 2005) . Rubrics contained the primary traits and essential features that characterized the effective use of the learning-to-learn strategies in the comprehension or composition process. For example, highlighting, note taking, and summarizing depend on the learner's ability to identify the critical content, to construct the hierarchical relationships among the main ideas and details, to paraphrase and reduce the information, and to represent the organizational arrangement among the ideas to support learning and rehearsal. Hence, we incorporated these qualities into the rubrics to evaluate the artifacts produced by students.
We also considered the range of performance. The performance standards were calibrated through a consensual process of social moderation (National Research Council, 1996) , in which the research team refined and calibrated the qualities and ratings to reflect the knowledge exhibited by different learners. For each trait, we anchored the high levels of performance based on the standard of a mature adult. Ranges of performances were rated from 1 to 5, with a score of 1 assigned to students whose knowledge was "undeveloped," a score of 2 to students who exhibited "partial knowledge," a score of 3 to students who exhibited "developing knowledge," a score of 4 to students who demonstrated "satisfactory knowledge," and a score of 5 to students who displayed "advanced knowledge." The rule of thumb in scoring was that students who did not successfully pass on a particular trait were either assigned a 1 or 2. Students who showed a developing knowledge of the trait were assigned a score of 3, whereas students who showed some competence and mastery were scored either 4 or 5, based on their degree of mastery. The specific traits for the rubrics are explained in greater detail in the next section.
Social studies assessment. In September, the students were asked to complete a social studies and science assessment, each of which was printed in two separate booklets. Each assessment was administered over 2 days to evaluate students' abilities to use the literacy strategies in the context of an expository topic. For the social studies assessment, a 740-word passage was written at the 6.7 readability level. Because of the technical vocabulary of the passage, it was difficult to further reduce the readability level. The passage conveyed information about a Native American culture (e.g., Great Plains Tribes). Each page of the passage was printed on a separate page, with a lined piece of paper facing each page. On the first day, the teachers read the passage aloud as students listened and highlighted the essential main ideas and details. Then students were given 15 minutes to take notes on the important information in the passage using any note-taking format or method that they desired. On the second day, the booklets were returned, and students were told to imagine that they had been a newspaper reporter who had lived with the tribe for 6 months. They were told to write a newspaper article in which they described their experience and provided their readers with rich information and details about how the people of the Native American tribe lived. They were told that they could refer back to their notes and the passage to write the newspaper article.
Science assessment. The science assessment also was given over 2 days. There were three embedded booklets in the science assessment. In one booklet, students were given multiple sources about an animal (e.g., cheetah or Canada lynx). These sources contained two fact sheets with bulleted but unorganized facts about the animal, and two figures. The figures presented information about the animal (e.g., diet, speed) in the form of charts or tables. Together, the total set of facts encompassed at least six informational categories. The expository passages were written at a 4.7 readability level based on the Flesch-Kincaid formula (Flesch, 1948; Kincaid, Fishburn, Rogers, & Chissom, 1975) .
Given these multiple sources, students were told to select and gather information for a report that they would write about the wild cat, making a plan or map of the information, and then writing a paper for someone who did not know anything about that topic. The writing instructions emphasized that students should write a paper that contained an introduction, body paragraphs that included main ideas or topic sentences, relevant details, and a conclusion. The assessment was broken down into 2 days encompassing (a) a planning stage (gathering information, making a map or plan) and (b) writing stage (e.g., writing a report).
Social Studies Scoring
Highlighting and note taking. For the social studies measure, students' performance in highlighting and note taking encompassed five primary traits:
1. organizational structure, as measured in terms of students' abilities to highlight or take notes on the major and minor ideas, and to represent their hierarchical arrangement; 2. extent of content coverage, as typified by the breadth of topical coverage corresponding to the main ideas of the passage, as well as the depth of coverage corresponding to the percentage of relevant details; 3. reduction or selectivity, as measured in terms of students' abilities to summarize, paraphrase, or to identify essential phrases; and 4. potential of the resulting artifact to be a useful learning tool, as measured in terms of the meaningfulness and usefulness of the tool to support studying and learning.
Each of these traits was scored from 1 to 5, reflecting the continuum in the mastery levels of students ranging from undeveloped (1) to advanced (5). An example of the types of scoring criteria and performance continuum that were developed is shown in Figure 1 .
Writing. A writing rubric was designed to score students' persuasive writing paper on the social studies assessment. This rubric encompassed four traits or dimensions:
1. introduction to the topic; 2. introduction to the specific category or main idea of each body paragraph; 3. breadth of content coverage represented in the number of categories; 4. depth of content coverage reflected in the details provided in each category; 5. conclusion; and 6. overall organization (e.g., general introduction to the paper, body paragraphs, and conclusion).
These traits were also scored from 1 to 5. Definitions of some of these traits are contained in Figure 2 .
Science Scoring
Plans and maps. Rubrics were developed to score students' maps and plans. Like the social studies measure, students' planning performance encompassed five primary traits:
1. organizational structure, as measured in the hierarchical arrangement of major and minor ideas; 2. extent of content coverage, as typified by breadth of topical coverage (e.g., main ideas) combined with depth of coverage in terms of the inclusion of relevant details;
3. reduction or selectivity, as measured in terms of students' abilities to summarize, paraphrase, or to identify essential ideas (rather than copy or use too little of the passage information); and 4. potential of the plan to be useful in support of studying and writing.
Each trait was scored from 1 to 5 (1  undeveloped, 5 advanced knowledge).
Written report. The written report entailed a somewhat different type of organizational structure than required for the persuasive writing in social studies. The primary traits that were scored involved six variables corresponding to the structure of the written text:
1. introduction to the paper (e.g., introduction to the purpose and topic); 2. inclusion of topic sentences; 3. breadth across the categories of information in terms of coverage of the main idea categories; 4. depth within the categories of information in terms of the provision of sufficient details; 5. conclusion to the paper; and 6. overall organization.
Some of these traits aligned most closely with the evaluation of the microstructures that governed students' construction of individual body paragraphs (e.g., topic sentences, breadth of sub-topical coverage, depth of details) and other traits aligned more closely with the macro structures at the global level (e.g., introduction to the paper, conclusion to the paper).
Reliability. Seven raters, who were doctoral students in special education or literacy, were trained to code the students' assessments using the rubrics. Raters were trained to a high degree of reliability, with interrater reliability completed on 20 papers. The interrater reliability ranged from 80% to 95%. The mean reliability was 85%. Once the raters were trained to a high degree of reliability, they scored the students' artifacts in blind grading. Reliability checks were performed midway through the scoring to ensure high reli-ability and to prevent scoring drift. Reliability remained above 85% at the start and midpoint checks.
Results
The data were analyzed using multivariate analysis of variance (MANOVA) to contrast the performance of the seventh-grade students with disabilities and their nondisabled peers on the fall assessments. Each instrument was analyzed separately, with the simultaneous consideration of all the dependent variables that comprised the rubrics entered into the overall multivariate analysis. The MANOVA results and the mean scores of students in the two disability groups on the assessments are shown in Table 1 .
Social Studies Highlighting
First, the scores of students on the highlighting measure were considered. The MANOVA (see Table 1 ) revealed significant effects for the disability status of students (p .01). Examination of the univariate F ratios revealed that all four dependent measures contributed to the significant main effect for disability. The greatest contribution was made by the students' content coverage (p .001). Nondisabled students highlighted the important details of the passage in a more effective and selective manner than the students with disabilities. In fact, the mean performance of nondisabled students exceeded the performance of students with disabilities by 1 standard deviation. Nevertheless, nearly 52% of the nondisabled students showed only partial levels of knowledge (e.g., score of 2), largely because they were unsuccessful in highlighting the main ideas; and another 3% showed no evidence (e.g., score of 1) of skills in highlighting the important details. On the other hand, 35% and 55%, respectively, of the students with disabilities showed either no or partial levels of knowledge. Hence, a full 90% of the students with disabilities were judged to be unsuccessful in highlighting the important and essential content of the passage. Three additional variables contributed to the significant multivariate F ratio, including the potential of students' highlighting to serve as a useful study or writing tool (p .01), their ability to selectively reduce the essential information by highlighting the ideas that reflected the gist of the passage (p .01), and the extent to which the highlighting captured the hierarchical structure and relationship among the main ideas and details (p  .05). All of these differences favored the nondisabled students. In fact, 65% of the students with disabilities could not successfully highlight main ideas and relevant details, 80% could not highlight by selecting essential phrases, and 75% could not highlight texts in a manner that would be conducive to the meaningful and effective learning of the content. Put in concrete terms, a full 75% to 90% of the students with disabilities were unsuccessful on nearly all of the highlighting dimensions.
The difficulties of students with disabilities in highlighting the essential information were evident. Many students with disabilities highlighted entire paragraphs, but they were not strategic or selective about highlighting particular phrases or details. When the highlighted sections of the passage were reread, it was the equivalent of reading the full text of the original passage. Such attempts were not helpful in a learning-to-learn process, because there was no evidence of thoughtful decision making or the selective distinction between the essential main ideas, related details, and unimportant information. Students did not seem to interact with the passage in a conscious way that might help them later to locate or retrieve the important information.
Social Studies Note Taking
A MANOVA was performed on students' note taking, entering the primary trait ratings associated with the quality of their notes' organization, content coverage, reduction, and efficacy scores. The results (see Table 1 ) revealed a statistically significant MANOVA for the factor associated with the disability groups, with all four dependent variables contributing to the statistical effect, including their content coverage (p .001); their reduction of the information into essential phrases and paraphrases (p  .001); ratings of the effectiveness of their notes for studying and learning (p .01); and the organization of their notes (p .01). All of these differences favored the nondisabled students. However, it must be noted that the performance of both groups was poorer on the note-taking task relative to their performance on the highlighting task. Both groups' notetaking scores fell nearly 1 standard deviation below their highlighting scores. This finding was not unexpected, given that Williams (2003) has noted that highlighting and selecting main ideas is an easier task for students than the task of generating and producing main ideas.
Nevertheless, students with disabilities had a particularly difficult time taking notes. In contrast to the average obtained scores of nondisabled students on the note-taking traits (1.88 to 2.12), students with disabilities obtained much lower scores (1.05 to 1.32). In addition, the standard deviations for the students with disabilities (.225 to .582) were substantially lower than the standard deviations obtained by their nondisabled peers (.860 to .991), which indicated a more uniformly depressed and narrower band of performance across the four primary traits. In further support of this conclusion, the cumulative percentage of students with disabilities who received either a score of 1 or 2 on each of the four dimensions ranged from 94% to 100%.
There seemed to be two patterns of performance that characterized the note-taking performance of students with disabilities. One pattern could be characterized as passive copying. This pattern is represented in Figure 3 . This student wrote a considerable amount, which suggests that she did not have trouble with the physical act of writing. However, her notes are copied nearly verbatim from the passage. The end result is that her written notes resemble an essay that is the textual equivalent of the passage. Because the student has not represented the information in any succinct or organized fashion, her notes are ineffective for studying and learning. It is probably more efficient to read the original passage. Notes produced in this fashion reveal little thoughtful decision making, and there is no evidence of the learner's strategic selection, reduction, organization, categorization, or grouping of the textual ideas. Looking at her notes as a window into her cognition, this learner's performance suggests that she, like many students with disabilities, is a passive learner, without the strategic processing that would be vital in a read-to-learn or write-to-learn process. Generally, the notes of students with dis-abilities showed few signs of being effective as external memory systems; nor were they useful as written representations that operated independent of the source text.
Another pattern of performance included students with disabilities who produced notes that contained somewhat random or unorganized facts. This type of response is shown in Figure 4 . This student has produced notes in an essay-like format, but the details do not belong together in an organized and labeled way, although the student has reproduced two facts that seem to be conceptually related ("Some tribes built round homes called wigwams. They are made out of logs, sticks, and grass"). However, the sparse recording of facts is insufficient, considering that the passage contained 10 categories of information with 77 total facts. Taken together, these two patterns reveal that most students with disabilities had difficulty depicting, coordinating, and representing the meaning and structural relationships among the expository ideas (DiCecco & Gleason, 2002) . These students showed a lack of sensitivity to the hierarchical structure and relational meaning of the ideas, and they lacked an awareness of the text structure tools that might be brought to bear to help them comprehend and represent the information.
In contrast, nondisabled students were beginning to show some awareness of note taking as a tool that could help them in the learning process. One example, shown their notes indicated that the students were more actively extracting ideas from the passage. Cognitively, this was a sign of progress in the direction of using tools in support of expository learning and rehearsal.
Social Studies Writing
The final social studies assessment analyzed was the students' informational essays on the social studies topic. Although approaching significance, the MANOVA revealed a nonsignificant main effect for disability group (p .05). Nevertheless, inspection of the univariate F ratios revealed statistically significant results for all four dependent variables, including students' introductions to their topic (p  .01), the breadth of their subtopics (p  .05), the depth of category or topical in Figure 5 , typifies a common note-taking pattern. Although not highly proficient, the student shows a developing knowledge that the expository content must be selected, reduced, and transformed to produce a bulleted list of ideas. Fifty percent of the nondisabled students listed or bulleted the facts in their notes. Although the lists did not contain a hierarchy of labeled or grouped sets of main ideas and facts, the format of development (p  .05), and the overall organization of their papers (p .05).
Examination of the means of the two groups revealed that students with disabilities tended to score below their grade-level peers. However, neither group was proficient in their ability to write a newspaper article about an informational topic. The mean scores of both groups fell in the "not evident" or "partial knowledge" ranges, with the mean scores of students with disabilities placing them nearer the lowest end of the continuum.
As with note taking, the predominant writing strategy of students with disabilities was to copy the passage. It was surprising that students with disabilities often ignored their highlighting or notes to help them plan or write but returned to the original source to write their reports. This finding added further support to the hypothesis that highlighting and note taking did not serve as cognitive tools in a read-to-learn or write-to-learn process. All three assessments suggested that students with disabilities were not independent learners. When they produced organized-looking papers, it was because they had copied the organization and information of another author. However, their written papers showed little awareness of the writing purpose or the presumed audience for their newspaper article, and they did not approach the factual reporting process in a manner that was mature or independent of the source texts.
Science Planning
The strategies that were assessed in social studies were examined in slightly different formats in the science domain. Students were asked to construct a map or plan that organized the information that was contained in the fact sheets, and they wrote an expository report about the information. The MANOVA results, as well as the means and standard deviations for the two disability groups, are shown in Table 1 .
The MANOVA on students' plans showed a significant main effect for disability status (p .05). Examination of the univariate F ratios revealed that all but one of the traits contributed to the overall statistically significant multivariate. The two groups were distinguished by the organization of their maps (p .05), their ability to synthesize the information from the multiple sources (p .01), the value of the map or plan as a tool to guide their writing (p  .01), and their content coverage, (p  .05). All of these differences favored the students without disabilities. On the other hand, the two groups were not distinguished by their ability to reduce the information into the essential ideas, gist, or phrases (p .05).
For the majority of the students with disabilities, the organization of their plans was inadequate, although they performed somewhat better on this organizational task than on the note-taking task. Whereas 95% of the students with disabilities received scores that were not satisfactory on the note-taking task (e.g., 1 or 2), only 83% performed at the same unsatisfactory levels on planning in science. Another 13% showed developing knowledge that indicated that they possessed some ability to organize the factual information by constructing one or more inferable categories, and another 5% were rated satisfactory. Nevertheless, over three quarters of the students with disabilities did not show any evidence of organizational strategies for chunking or associating the facts into meaningful and hierarchical arrangements.
One example of a web-like plan that was produced by a student with disabilities is shown in Figure 6 . The student produced an array of facts that fan out from the topic "cheetahs," and there is fairly extensive coverage of the passage ideas. However, the ideas are not labeled or grouped in any particular arrangement, and instead, ideas are randomly arranged and connected. Although the student incorporates the information from the fact sheets, the facts are not hierarchically assembled to reflect their conceptual relationships and organizational patterns. The student is not imposing any organization on the ideas, and this will inhibit the usefulness of the plan for reading and writing. Sometimes students with disabilities who scored in the unsatisfactory ranges recopied the list of disorganized facts from the fact sheets to create a paper that resembled an associative essay. Both approaches revealed that students with disabilities had difficulties in 
Science Report
The MANOVA on students' written reports again revealed significant differences for disability (p  .01). Examination of the univariate F ratios revealed that all the dependent variables made a significant contribution to the statistically significant MANOVA, with the exception of students' conclusions, which was approaching statistical significance (p .074). Students were distinguished by the quality of their introductions to their topic (p .05), topic sentences (p .01), breadth of topic coverage (p .001), depth of coverage through the provision of details (p .000), and overall organization (p .000). All of these differences favored the group of nondisabled students.
Examination of the mean scores revealed that nondisabled students had more writing strategies that enabled them to achieve a greater breadth of coverage across the categories, as well as a greater depth of coverage through the provision of details. It is likely that their more sophisticated plans provided some organizational support that guided their writing. Neither group was proficient, however, and most of the categories produced by nondisabled students were not signaled by topic sentences and transitional statements. Instead, students loosely coupled two or more details from a conceptual category (e.g., diet, appearance) and relied on the reader to infer the conceptual relationships among the ideas.
On the other hand, students with disabilities tended to produce reports that were even less organized, as shown in Figure 7 . Once again, they relied on the original fact sheets, so their written reports were not organized in a systemic way. Although they might be able to present two to three consecutive facts that seemed to be organized in a relational way (diet), the pattern was often interrupted by the presence of random details (cheetah's breathing, catching prey, cub deaths). Hence, both students with disabilities and nondisabled students failed to produce a scientific report that succeeded at a macro level through the provision of an overall introduction to the topic, combined with organized subtopical paragraphs that were coherent and signaled, and a well-written conclusion.
Discussion
The assessments in this study explored how students made sense of expository ideas and whether they transformed the content-area information through higher order processing to support writing in science and social studies. The results suggested that students with disabilities did not construct a mental macrostructure of the information. This became apparent when they were asked to highlight, take notes, map, or write expository reports. Students with disabilities did not know how to organize, classify, and label their expository ideas. They had difficulty identifying the main ideas in passages, as well as constructing superordinate labels and main ideas that might define a particular relationship among a group of ideas.
The results further suggested that students with disabilities were highly dependent on the informational passages. A predominant strategy that they applied to the majority of the learning-to-learn tasks was to recopy the passage. When the source texts were not organized, they showed little awareness that there was anomalous or associative information that they were recording in their notes and plans. Across the various literacy tasks, the artifacts showed few signs that students had reformulated, invented, or extended the information in meaningful or thoughtful ways (Newell, 2006) . Their content understanding remained at a shallow level, and students with disabilities tended to be passive in their use of writing and representational systems as a basis for learning and rehearsal of the expository content.
Extending this research to the content area classroom, the findings suggest that many junior high students lack the necessary writing-to-learn and reading-to-learn strategies. The tools that support learning in the content areas (e.g., highlighting, note taking, writing) are likely to be unfamiliar and beyond the mastery levels of many students. Without a solid grasp of these tools, it is clear that the students will continue to struggle to learn and will underachieve in their content-area subjects. When content-area teachers ask students to read, take notes, highlight, or write a response to an expository topic, it is quite probable that a majority of students will not know what to do or how to perform these tasks effectively. This concern applies to both nondisabled students and students with disabilities.
The solution is simple in its prescription but complex in its execution. What these students require is instruction in the specific learning strategies that will help them to comprehend, compose, study, and learn (Deshler et al., 1996) . This instruction is best provided by teachers who are well versed and immersed in the subject matter content. This means that content-area teachers need to offer a cognitive apprenticeship in the literacy practices of their subject. Based on this research, it is apparent that such instruction must include a focus on the organizational and rehearsal strategies that support students as they attempt to read to learn and write to learn. To ensure the development of students' meta-cognitive knowledge, specific instruction needs to be provided that expands the students' declarative, procedural, and conditional knowledge by modeling how to perform the learning strategies that are useful for a particular situation, as well as explaining when and why the strategies should be used (Baker, Gersten, & Graham, 2003; Deshler et al., 1996; Vaughn, Gersten, & Chard, 2000) .
Furthermore, this study suggests that the ability to recognize the text structure and to construct the conceptual relationships among ideas is a critical skill that is not mastered by numerous students. Many students are passive learners who lack the skills for processing and organizing textual information. Instructionally, this suggests that teachers must be diligent in providing explanations and graphical models that help students connect the superordinate and subordinate concepts of the curriculum. The use of graphical organizers is an effective learning tool that can be used to advance students' expository comprehension and composition performance (Deshler et al., 1996) , but there is one instructional caveat. Teachers must not only present graphic organizers but also teach students to design and construct their own organizers as a basis for planning, comprehending, interpreting, and composing expository texts. Students need to become strategic and flexible in recognizing and arranging the expository information to address the different learning purposes and goals associated with the different text structures (e.g., cause and effect, problem solution, compare and contrast, explanation, chronological sequence, etc.). Otherwise, students will remain dependent on teachers for content guidance.
Finally, the study indicates that assessments can be designed to provide information about students' learningto-learn strategies. The rubrics that were developed for this research can be used by teachers to examine the strategic performance of their students in the content-area subjects. The tasks and rubrics offer a transparent view into students' learning performance. Knowing how to evaluate students' learning-to-learn strategies through the use of the criterial features of rubrics will be important in helping teachers know what to teach and how to teach the learning-to-learn strategies. Equally important, the criteria features of the rubrics can be used by students to selfevaluate their own literacy and learning performance.
There are several limitations of this study. First, the study focused on seventh-grade students, so the results may not be generalizable to younger or older students. To the extent that the data typify students who are entering high school is a question that remains to be explored. At this point, we are collecting data on eighth-grade students to determine how students' learning-to-learn strategies develop as they matriculate through the junior high school. Second, this study was not an intervention study, because it focused on students' knowledge as they entered seventh grade. However, we are implementing an intervention embedded in the expository curriculum to determine whether content-area teachers can influence students' learning-to-learn strategies. If content-area teachers can affect adolescent students' expository liter-acy, then it may be possible to advance students' literacy achievement in subjects outside the traditional English language arts curriculum. Third, we did not assess students' prior knowledge of the topics covered in the assessments (i.e., Great Plains tribes, endangered species). It is possible that content knowledge interacts with literacy strategies, and this interaction influenced the results. Finally, we attempted to minimize the effects of reading level by reading aloud the assessment passages. However, readability of the two passages differed, and it is possible that the readability of the passages or the reading level of students influenced the results. Further research might replicate this study, systematically varying the readability levels to determine the effects on students' highlighting, note taking, mapping, reading, and writing performance.
In summary, the results suggest that students were not strategic or meta-cognitive about the expository literacy strategies that might support learning. Seventh-grade students tended to perform at low levels in using the learning tools. However, students with disabilities were decidedly weaker in displaying self-sufficiency and independence in directing their learning-to-learn performance. Although it is quite clear that the demands for learning independence will increase from junior high to high school, adolescent students with disabilities need adult mentors who can help them realize their learning potential. Investing the time to teach the strategic and meta-cognitive facets of the content-area curriculum is likely to be a worthwhile endeavor that will pay dividends when students reach the more challenging content of the secondary and postsecondary curriculum (Deshler et al., 1996) . Content-area teachers are vital to reform efforts to improve expository literacy among adolescent readers and writers. Directly teaching learning-to-learn tools as cognitive strategies can help equip all students to access the general education curriculum in strategic ways.
